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D e scription 

CARRIER MEDIUM FOR ANALYZING A SUBSTANCE 

BACKGROUND OF THE INVENTION 

The present invention relates in general to the field of testing for various physical conditions, 
and in particular to a carrier medium for analyzing an analyte. In addition, th e m e thod r e lat e s to a 
m e thod for producing su ch carri e r media ^ a s w e l l as a d e vice and a m e thod for r e ading such carri e r 
m e dia. 

Carrier media are known which are used for the purpose of testing an analyte in r e gard to for 
a specific condition. To this end, a biological or chemical substance is applied to the carrier medium, 
the substance either reacting or not reacting upon contact with the analyte substance being tested. 
depending on the presence or absence of a corresponding specific physical condition. As a rul e , 
Typically, the reaction is manifested by a color change in the carrier medium. Known carrier media 
include, for example, those which, when they come in contact with a liquid, change color in response 
to the pH of the liquidf:, or carrier media which^ upon contact with urine^ indicate whether or not a 
pregnancy n presei^t. Carrier media coated with art antibody are able to verify through a color 
reaction whether or not the associated viruses are present in the blood of a patient. 

AThe disadvantage of carrier media of this type is th e fact that an analyte may be tested only 
for a single conditio n per carrier medium . If a number of analyses for different conditions arei s to be 
made on the analyte, a time-consuming and costly analysis at a physician's office is required 
involving multiple carrier mediae and a large quantity of the analyte such as blood or urine4s 
r e quir e d . 

What is needed is Th e goal of th e inv e ntion is th e refore to provid e a single carrier medium 
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wht€b -that is suitable for multiple analyses, thereby offering a method of analysis to th e pati e nt that 
is both-convenient^ and also saves time and expense r, and requires 

hnplicit in a carri e r m e dium of this typ e is the fact that smaller quantities of biological or 
chemical material substances and analytes ar e r e quir e d to carrv out the multiple analvses . It is thus th e 
goal of th e inv e ntion to provid e a m e thod for producing and re ading thos e carri e r media, which 
m e dia or e n e v e rth e l e ss comm e rcially profitabl e for th e produc e r of th e biological and/or ch e mical 
substanc e s« Th e goal of th e inv e ntion is thus to provid e a m e thod for reading th e carrier medi a w h i c h 
allow s for a^ cost -e ffectiv e accounting of th e r e ading. Anoth e r goal of th e inv e ntion consists in 
providing a d e vice for reading the carri e r m e dia according to th e invention, which d e vic e is capabl e 
of r e ading th e carri e r media in t e rms of th e m e thod according to the inv e ntion. 

Th e goal of the inv e ntion is achi e ved by a carri e r medium for analyzing an analyt e according 
to Claim 1, a method for producing cani e r m e dia according to Claim 12, a d e vic e for r e ading a 
carrier m e dium according to Claim 1 9, and a method for reading carri e r m e dia according to Claim 

In a carrier medium having at least two defined regions, biological and/or chemical 
substances are applied to the regions of the carrier medium according to th e invention for analyzing 
an analyte^^ whid ^The carrier medium is additionally also p rovided with a code that indicatesiag 
which biological and/or chemical substance is located in which defined region. The application of 
multiple biological and/or chemical substances to one carrier medium enables multiple analyses to be 
performed simultaneously on the analyte. This approach reduces the required quantities of the 
biological and/or chemical substanc es needed to perform the desired analvses of the analyte . The 
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carrier medium itself does not reveal which biological and/or chemical substance is located in which 
region; this information may i s -instead be p rovided only by the cod e which indicat e s which 
substanc e is located in which region . 

Pref e rably, s Several himdred biological and/or chemical substances afe -may be applied in a 
corresponding number of defined regions on the medium . As a result, several hundred analyses may 
be performed simultaneously on an analyte such as blood or urine, using a single carrier medium, 
thereby saving considerable time and expense. 

Pr e f e rably, t The biological and/or chemical substances afe -may be arranged differently within 
the defined regions on two different carrier media. As a result, it is -may n ot be possible to draw 
conclusions fi*om the arrangement of the biological and/or chemical substances on one carrier 
medium about the corresponding arrangement of biological and/or chemical substances on a second 
carrier medium. It is enly~by reading the code on a particular the-carrier medium that it may be is 
possible to determine which biological and/or chemical substance is located in which regio n on that 
particular medium . 

Pr e f e rably, t The defined regions afe -mav be arranged differently on two different carrier 
media. As a result, it is -may not be possible to draw conclusions from the arrangement of the defined 
regions on one carrier medium about the arrangement of the defined regions on a second carrier 
medium. In particular, tT his d es ign for th e carri e r m e dium p rovides an additional means of encoding. 



the carrier medium in ord e r to record any improp e r storage of tiiie carrier media at excessively high or 
low temperatures. 

In an advantag e ous e mbodim e nt of th e inv e ntion, tT he code i ^mavbe a barcode, a numerical 
code, or an alphanumeric code, or the code is -mav be p rovided by the arrangement of the defined 




temperature sensor for detecting ambient temperature is -mav be p rovided on 
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regions on the carrier medium. This last implementation variant for the code , in particular, is 
pr e ferr e d may be useful whens inee no space is provided on the carrier medium for a barcode or 
other type of discrete code , so that inst e ad th e cod e is indicat e d bv th e arrang e m e nt of th e d e fin e d 
regions . 

Pr e ferably, t The code mav p rovides information to a device reading the carrier medium as to 
how the device should read the defined ^ ?v4ri^regions. For example, if certain biological and/or 
chemical substances respond in a completely different wavelength region than other biological 
and/or chemical substances, the code may contain this information and instruct the reading device to 
set specific detectors for the reading in accordance with the expected wavelengths to be detected. 

Pr e ferably, tT he code mav contains information about the expiration date of the carrier 
medium. After specific storage periods, certain biological and/or chemical substances react to form 
different substances and, as a result, may no longer be used for the designated analyses. As such. 
Tthe code is abl e to may p ass on the appropriate information to a device reading the carrier media 
such that a corresponding warning may be issued by the reading device in th e e v e nt i£a carrier 
medium is used after the expiration date. 

In an advantag e ous e mbodiment of th e inv e ntion, t The code of the carrier m e dium m av 
contains information about the storage of the carrier medium firom the time of manufacture to the 
time the carrier medium was used. For example. G certain biological and/or chemical substances 
tvpicallv mav m ust-not be stored above or below specific temperatures, as otherwise certain 
undesirable reactions occur. T hus, th e carrier medium pr e ferably m av contains means for detecting 
the ambient temperature whereby i fin th e ev e nt certain temperatures are exceeded, either on the high 
side or low side, these variations are stored in the code. If such a carrier medium is nonetheless used 
for an analysis, the reading device is able to detect based on the code that the carrier medium has not 
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been stored according to specification and issue a warning to this effect. 

The carrier medium is advantageously m ay be composed of a film strip, glass carrier, or 

paper. 

Pr e f e rably, tT he biological and/or chemical substances us e d ar e m ay be DN A. RNA, proteins, 
or antibodies. As a result, analyses may be performed focusing on bacteria or yiruses. 

Tbe-A method according to th e invention for producing the carrier media comprises the 
following steps: 

a. producing a set of identical carrier media having a first arrangement of the defined regions 
and/or a first arrangement of the biological and/or chemical substances within the defined regions^; 

b. assigning a different code to each of these carrier medi a in the set? : 

c. storing the arrangement of the defined regions and/or the arrangement of the biological 
and/or chemical substances within the defined regions of the carrier media along with the associated 
codes;! 

d. selecting a second arrangement of the defined regions, and/or of the biological and/or 
chemical substances in the defined regions, that is different fi-om the first arrangement^; 

e. inipJ&mienting a throtigh c for the second arrangement?: and 

f implementing steps a through c for subsequent arrangements different from the 
arrangements alr e ady p reviously u sed. 

This production method ensures that each individual carrier medium produced receives a 
different code, and that the code is stored along with the associated arrangement of defined regions 
and/ or with the arrangement of biological and/or chemical substances in the defined regions. While a 
certain number of carrier media are thus produced which have an identical arrangement of defined 
regions, and/ or of biological and/or chemical substances in the defined regions, nevertheless these 
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carrier media are differentiated by their corresponding codes, with the resuU that no two carrier 
media identical in every respect are produced, and when two carrier media are compared it is likely 
not i mpossible to detect which biological and/or chemical substance is located in which defined 
region. 

Pr e f e rably, t The code is -may be p rovided by a simple numbering of the carriers. A code of 
this type is -maybe the simplest means of providing the different carrier media with different codes. 

Pr e f e rably, t The biological and/or chemical substances may be ^ =e-printed on the defined 
regions of the carrier media with a print head analogous to that used in an inkjet printing process. As 
a result, the carrier media may be produced in a particularly r elatively inexpensive manner, while the 
defined regions are able to be locally placed with high precision on the carrier media. 



and Sseveral hundred different sets may be ar e advantag e ously produced. As a result, a large number 
of carrier media are produced whereby the carrier media are present in different forms. 

One type of carrier medium eaeh -may be is advantag e ously selected from each of the various 
sets, and these selected carrier media afe -may be p ackaged together. As such. Q one pack #hjs 
contains eniy-carrier media with different arrangements and, as a result, it may not be poslrMe ts 
impossibl e to draw conclusions from the arrangement on one carrier medium about the arrangement 
of a second carrier medium in the same pack . Since id e ally t he various packs ^e -mav be distributed 
throughout a given country, or are even distributed worldwide, the probability that a given user 
mayw mrid receive carrier media having identical arrangements (although with different codes) is 
extremely low. 

Alternatively, multiple sets of carrier media afe -may be m ixed and randomly selected for 
inclusion in a common pack. As such. In this approach, th e possibility cannot b e e xclud e d that two 




►One set may comprise s 



approximately 1,000 to 10,000 carrier mediae. 
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carrier media with identical arrangements afe -mav be included in one pack, although the probability 
of this occurring is relatively low given a sufficient number of different sets. 

A^The-device according to th e inv e ntion for reading a carrier medium according to th e 
inv e ntion has at least one optical detector per defined region^. with-tThe optical detectors detecting 
the reactions of the biological and/or chemical substances in the defined regions as soon as when the 
control devic ecarrier medium has been brought into a read position relative to the device. 

Pr e f e rably, tT he device may haveh as means for acquiring and transmitting the code to an 
administrative center. The device itself is -may not be^able to determine the arrangement of the read 
carrier medium read firom the code sinea-iflthe arrangement of the defined regions, and/or the 
arrangement of biological and/or chemical substances within the defined regions, along with the 
associated codes, are not stored within the reading device. As such, fi t mav is ther e for e b e necessary 
to transmit the code to an administrative center in which the specific arrangement corresponding to 
the extracted code is determined. The device itself is -mav onlv be able to detect in which defined 
region a reaction of the biological and/or chemical substances has occurred in response to the 
analyte; it k -may not however, be.able to indicate which biological and/or chemical substance has 
reacted. 

The optical detectors of the device are pr e ferably m ay be semiconductor chips. 

Means for digitizing the detected signals and/or transmitting the detected signals to the 
administrative center ar e pr e ferably may be p rovided in the device so that the detected signals are 
able4e -may u ndergo subsequent processin g in an optimal mann e r . 

Tbe-A method according to th e inv e ntion for reading a carrier medium according to the 
inv e ntion in conjunction with the use of a device for reading the carrier medium according to th e 
invention comprises the following steps: 
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a. applying the analyte to the carrier medium,; 

b. moving the carrier medium into the read position relative to the device for reading the 
carrier medium^; 

c. transmitting the code of the carrier medium to an administrative center ?: and 

d. within the administrative center, evaluating the code and determining the associated 
arrangement. 

The- An advantage of the method according to the inve n tion for reading a carrier medium is 



chemical substances, and/or the medical insurance company, with a profitable accounting system. 
The application of several hundred different biological and/or chemical substances onto a carrier 
medium means that significantly smaller quantities of these substances are required. The quantities 
required here-may be reduced by a factor of between 1 0^ and 1 0^. An new-accounting system is -may 
nevertheless be needed in ord e r to ensure that the production of these biological and/or chemical 
substances remains profitable. 

The fact that such carrier media are produced in relatively large quantities, since they provide 
a simple test for certain diseases, bacteria or viruses, and are thus used -atilized fi^equentl v by p e opl e, 
does not compensate for the loss generated by the smaller required quantities. For this reason, the 
method according to th e inv e ntion of reading the carrier media mav leaves evaluation of the carrier 
media to a central administrative center. Although the inv e ntiv e d e sign of the carrier media and ef 
the device for reading a carrier medium dees -mav enable a person to detect reactions of the 
biological and/or chemical substances to the analyte, theis person hims e lf is m ay not be able to 
correlate the detected sifftals -reactions with specific biological and/or chemical substances^, inst e ad, 
in ord e r tT o accomplish this, the code must -mavb e transmitted fi-om the device for reading a carrier 




that it provides the manufacturers of the carrier media or of the b iological and/or 
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medium to the administrative center at which the arrangement associated with the code k -mav be 
determined. While the person maybet s-tb^s able to determine whether or not a positive reaction of 
the analyte to some kind of biological and/or chemical substance has occurred, it mavi s not be 
possible for theis person to determine which biological and/or chemical substance is involved, fe 
orde r t To cover the cost of production ^^ofthe carrier media, or of the biological and/or chemical 
substances, the cost of determining a given arrangement associated with a code may, for example, be 
accounted for in the administrative center. 

Pr e f e rably, hH owever, the evaluation of the code and determination of the associated 
arrangement within the administrative center are -may be p erformed at no cost^^ then -As such, a fee is 
mav be charged only in th e e v e nt if an analyte has reacted positively to the biological and/or 
chemical substances. This approach provides a health service thatw htdt may be implemented in a 
cost-effective and time-saving manner for the individual but which is also acceptable to the medical 
insurance companies and the overall healthcare system. The cost-effective availability of the carrier 
media enables an individual, for example, to test his /her blood or urine on a regular basis for 
reactions to certain biological and/or chemical substances, whereby a fee is -may be incurred only in 
th e e v e nt ifa reaction has occurredj; that is, in tfha e v e nt ifthe specrffic p erson is ill or has at:ertain 
conditio n in som e way . The relevant fee or partial fee may, for example, be passed on by the 
administrative center to the medical insurance companies. 

The administrative center pr e f e rably m ay transmits instructions to the reading device as to 
how die optical detectors are to be set for the specific defined regions. This better measure ensures an 
optimal a high-quality read-out of the carrier medium. 

The method for reading a carrier medium mav comprise additional steps. For example, fi n a 
step e, the reactions of the defined regions ar e pref e rably mav be detected with the optical detectors 
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adjusted as best as possibl e to th e ir optimal s e tting . 

In iLStep f, the detected signals or e advantag e ously m ay be transmitted to the administrative 

center. 

In a^step g, the arrangement of the biological and/or chemical substances of the carrier 
medium, and/or the evaluation of the detected signals^ ^ ^may be transmitted from the 
administrative center to the device for reading. 

In the ^ alternative reading m e thod , the reactions of the defined regions may a re-first be 
detected by the optical detectors of the reading device after step b, and then the detected signals are 
may also be transmitted to the administrative center in step c. The steps related to transmitting the 
instructions to the reading device mava re thus be eliminated, although h^^e-the first reading of the 
carrier medium may not be is, as a r e sult, not performed with the optical detectors adjusted as best as 
possible to th e ir optimal s e tting . 

In the step e, the arrangement of the biological and/or chemical substances of the carrier 
medium and/or the evaluation of the detected signals ar e pr e f e rably m ay be transmitted from the 
administrative center to the reading device. 

In an advantag e ous modification of the method according to the invention, r inflie alt^ative, 
requests ^e -may be sent by the administrative center to set certain defined regions in accordance 
with the detected signals in ord e r t o increase the accuracy of measurement and reduce the probability 
of error. 

Pr e ferably, oA request ts -may be sent by the administrative center, in response to certain 
detected signals, to read another carrier medium having additional biological and/or chemical 
substances different from the biological and/or chemical substances on the first carrier medium after 
application of the analyte. In this way, additional tests may be performed in the case of a reaction to a 
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given biological and/or chemical substance possibly indicating the presence of a certain disease. 

The detected signals and the code for the transmission from the reading device to the 
administrative center ar e pr e ferably m ay be encrypted with a public key. This measure offers 
additional security for the data transfer while also providing to the administrative center a means for 
decrypting the data. 

The transmission of the detected signal and code to the administrative center ar e pr e ferably 
maybe error-protection-coded. This measure provides a higher level of security for the data transfer. 

These and other objects, features and advantages of the present invention will become more 

apparent in light of the following detailed description of preferred embodiments thereof as 
illustrated in the accompanying drawings. 

Th e following discussion e xplains th e inv e ntion in mor e d e tail e d bas e d on the figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FlCigure 1 shews -illustrates a first embodiment of a carrier medium; 
FIG.igttfe 2 sbews -illustrates a second embodiment of a carrier medium; 
Fl^^i^ fta^ and 3#^ tew ^iMMsti^^^a a carrier mediuM: arid 

Figur e 3b shows a carri e r m e dium corr e sponding to th e carrier m e dium of Figure 3 a; 
FIG.iguFe 4 is a perspective view of a device for reading athe carrier medium of FIGS. 1- 

3A3B , 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to F IG.iguFe 1 , there illustrated is shows an e mbodim e nt of a carrier medium 10 
according to th e invention. Carri e r m e dium 10 is e ss e ntially . composed o f e.g.. a rectangular film 
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Strip on which defined regions 1 1 are aligned on an essentially square grid 1 5. TheG carrier medium 
1 0 may bet s approximately the size of a check card or credit card . A code 1 2 may be ts located on one 
narrow end of the carrier medium 1 0, the code being in the exemplary form of a numerical code. The 
Gcode 12 ha=e-may be located at any desired site on the carrier medium 10. A barcode or 
alphanumeric code may atee-be used in place of the numerical code 10. 

-Biological and/or chemical substances afe -may be appUed within the defined regions 11 of 
carrier medium 10, whereby each of the individual defined regions 11 may contains a different 
biological and/or chemical substance. Preferably, s Several hundred defined regions 1 1 afe -may be 
located on the carrier medium 10 such that the naked eye mayi s not be_able to detect the defined 
regions 11. The naked eye is-thus may not be able u nabl e t o recognize which biological and/or 
chemical substance has been applied to which defined region 11. The G code 12 may p royides4he 
information as to which substance is located in which region IL This information mayi s not, 
however, be directly accessible to the user of the carrier medium 10. 

The Gcarrier medium 10 may h as -have a temperature sensor 1 7 to . This s e nsor r ecords the 
ambient temperature of the carrier medium 10. Certain biological and/or chemical substances must 
waf_©ia!l^ be^ a* certate l^eiifi^ifiiniF^. In the event a maximum teilspg^aSffll^ af n^ 
temperature has been exceeded, the biological and/or chemical substances react to form different 
substances, and are thus may no longer be usable for the desired test. The information as to whether 
or not the specified temperature range has been maintained may be i s-accessible fi*om the 
temperature sensor 17 and may be retrieved by the device for reading the carrier medium #10. 

Referring to FIG.iiguFe 2 , there illustrated is a secon d shows a n o ther embodiment of a carrier 
medium 20 according to th e inv e ntion . The G carrier medium 20 may i s-also be composed of an 
essentially rectangular film strip on which biological and/or chemical substances have been applied 
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within the defined regions 21 of the film strip. Unhk e th e embodim e nt of FlCignre 1, the defined 
regions 21 in FIG. 2 h e re ar e may not all be pr e cis e ly aligned in an essentially square grid 25. Some 
of the defined regions 21 are -may be located precis e ly at the intersection points of the grid 25, 
whereas other defined regions 2 1 may deviate, either horizontally or vertically, firom the intersection 
positions provided by p oints of the grid 25. The B biological and/or chemical substances mayhe ms 
arranged within the defined regions 2 If. hHowever, due to the use of larg e numb e r of several 
hundre d of the defined regions 2 1 , the regions 2 1 are of correspondingly small size so that the naked 
eye maybei s-unable to detect which biological and/or chemical substance is located in which of the 
defined regions 2 1 . The pattern created by the deviations of defined regions 2 1 fi-om the intersection 
points of grid 25 may represent a code indicating which biological and/or chemical substance is 
located in which of the defined regions 21 . 

In a method according to th e inv e ntion for producing the carrier media, not all of the carrier 
media may be ^ ^e-^identical-fem. For example, F IGS.j gures 3aA and 3 bB illustrate -shew two 
different carrier media 30 and 30 \ respectively, that may be made fi'om the same production process. 
In the metho d according to th e inv e ntion , a set of identical carrier media may be i s-first produced 
with a first arrangement of biological and/or chemical substances in defined regions 3 h as illustrated 
in FIG. 3A . The P defined regions 31 may be a re-arranged in an essentially rectangular grid. The 
biological and/or chemical substances are designated in FIGS. 3 A and 3B b y capital letters A through 
I. A different biological and/or chemical substance t&^ms -maybe located in each of defined regions 
31 in FIG. 3 A . The c Garrier mediuma 31 Me-may_also be equipped with a temperature sensor 37. 

For simplicit v the sake o f illustrativ e simplification , the carrier medium 30 of FIG. 3 A is 
illustrated with has only nine defined regions 3 1 . However, the carrier medium 30 according to th e 
inv e ntion m ay haveh as, for example, 500 defined regions 3 1 which ar e arranged in a grid defined by 
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a 25 X 20 matrix. 

In thais first exemplary set of carrier media, theis arrangement of the biological and/or 
chemical substances maybe is identical. However, all of the carrier media 30 in the first set of carrier 
media are distinguished by a code 32 which is imprinted on one of the narrower ends of carrier 
medium 30. For example, if code 32 is a seven-digit nxmiber, a maximum of ene-ten million carrier 
media 30 could be produced with the first arrangement of biological and/or chemical substances such 
that each carrier medium 30 has a different code. In the present example, the first set of carrier media 
30 may is design e d to comprise 10,000 media which we -mav be numbered by numerical codes 1 
through 1 0,000. Information maybei s stored in the administrative center indicating that carrier media 
30 with codes 1 through 10,000 have the first arrangement of biological and/or chemical substances. 

In a second exemplary set of carrier media 30* illustrated in FIG. 3B. the arrangement of 
biological and/or chemical substances has been modified. The biological and/or chemical substance 
A, which in the first set of carrier media 30 in FIG. 3 A in defined region 3 1 is located at the top left, 
is now located within defined region 3 1 ' in FIG. 3B at the center of the top line. The position of each 
the subsequent biological and/or chemical substances B-I may h as-also bebe^ modified. This 
exemplary arrangement of biotegical and/or chemical substanees within the defined regions 3F of 
FIG. 3B mav be is identical for all of the carrier media 30' of the second set of carrier media. The 
Gcarrier media 30* of the second set of carrier media are similarly distinguished by a code 32* which 
mavbe is imprinted on one of the narrower ends of carrier medium 30*. The t to=eK:odes 32* we -may 
be used for the second set of carrier media 30*, and mav be which cod e s ar e different fi^om the codes 
32* used with e f-the first set of carrier media 30^. For example, the second set of carrier media 30' 
may also have 10,000 media which are numbered with codes 10,001 through 20,000. 

Each carrier medium thus receives a different code, although multiple carrier media may have 
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an identical arrangement of biological and/or chemical substances within the defined regions. Each 
carrier medium produced is therefore differen t in that each medium has its own unique code . The 
number of possible different carrier media mavbe is determined by the number of biological and/or 
chemical substances on the carrier medium and by the maximum number of different codes. If a 
carrier medium has 500 different biological and/or chemical substances, the result is 500! different 
arrangements for the biological and/or chemical substances, whereby in the case of a seven-digit 
numerical code ene -ten m illion different codes may be provided for each arrangement. 

In ord e r t To ensure that, after the production of, for example, 200 sets of carrier media with 
the same arrangement, enly-carrier media having different arrangements of biological and/or 
chemical substances « ^mav be contained in one pack, 100 sets for example mav be a re-randomlv 
selected from the 200 sets, and from these 1 00 sets one carrier medium each mavbei s selected, after 
which the carrier media thus selected may be are-packed in one pack. The selection of the sets and 
carrier media may be i s-implemented using a random number generator. 

Use of the carrier media according to th e inv e ntion consists in comprises applying an analyte, 
for example the blood or urine of a patient, to the surface of the carrier medium. Biological and/or 
chemical substances which may be used include DNA, RNA, proteins, and mitifeodies. If the anafyte 
contains the corresponding "counterpart" to the biological and/or chemical substance, a reaction 
takes place which is generally manifested as a change in color of the corresponding defined region. 
The color changes may, for example, lie in the visible region of the spectrum, or they may also lie 
within the infrared or ultraviolet regions. Given that there are several hundred defined regions on one 
carrier medium the size of an ATM -credit card, it is -may n ot be possible for the naked eye to detect 
the reactions of the analyte with the biological and/or chemical substances^. Thus, referring to FIG. 4, 
and-the carrier medium 30 may be is th e r e for e p laced, after application of the analyte, into a device 
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50 for reading the carrier medium. To this e nd. T he device 50 may have h as-a drive system, 
analogous to a disk drive, in which carrier medium 30 is moved into the read position relative to ttie 
device 50 (s e e Figur e 4 ) . Once the.carrier medium 30 is in the read position, optical detectors, for 
example semiconductor chips, are located above the individual defined regions 3 1 , which detectors 
detect the color changes of defined regions 3 1 . However, the device 50 may i s-not be capable of 
assigning the detected signals to the biological and/or chemical substances A through I applied to 
defined regions 31 of the carrier medium 30 of FIG. 3 A . For this purpose, a means may m ust-be 
attached to device 50 which reads code 32 of carrier medium 30 and transmits it to the administrative 
center. 

In a first method, the detected signals for defined regions 3 1 are transmitted along with tihe 
code 32. The assignment of relating the code 32 to the arrangement of biological and/or chemical 
substances A through I within the defined regions 3 1 of the different carrier media 30, 30' mavbei s 
stored in the administrative center. Thus. It is thus t he administrative center may fe at-determines for 
which biological and/or chemical substances A through I a reaction has taken place with the analyte. 
The administrative center may then sends the result back to the device 50 and, depending on the 
steati:©n, vMf rndicates whether aMM&M mt^^^ such aes Itese witii dSfflto^ 

and/or chemical substances, are to be analyzed. For example, if on the initially analyzed carrier 
medium a positive reaction has been found for a certain biological and/or chemical substance, it may 
be appropriate to analyze the analjrte for additional biological and/or chemical substances which 
were not present on the first carrier medium. In addition, the administrative center maybei s-able to 
instruct the device 50 reading a carrier medium as to how the optical detectors should be optimally 
set -located in regard to the given arrangement of biological and/or chemical substances A through 1. 
If necessary, testing ean -may b e repeated on the^carrier medium 30 using the optimiz e d located 
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optical detectors. 

In a second method, the.device 50 may first reads the.code 32 of the carrier medium 30 and 
then may sends the code fe k-to the administrative center. The administrative center may detemiines 
the associated arrangement of biological and/or chemical substances A through I from the code 32 
and may then instructs the device 50 as to how the optical detectors for this carrier medium 30 
should be located optimally s e t . The B device 50 majLthen performs the read procedure and detects 
the color signals emitted by defined regions 31. These may be € ffe-subsequently sent to the 
administrative center which may determines whether, and if so which, of biological and/or chemical 
substances A through I have reacted with the analyte. 

On the carrier medixmi 30, information ts -may be p rovided within the code 32 about the 
expiration date of the carrier medium 30, which information is, for example, present as a 
supplementary six-digit code number attached to the seven-digit code number 32 containing the 
information about the arrangement of biological and/or chemical substances A through I within 
defined regions 3 1 . The B device 50 may r eads this code and issues a waming if the expiration date 
has already been passed. 

In addition, the device 50 may r eads the information from temperature sensor 37 arid may 
issues a possible waming in th e e v e nt if the specified maximum or minimum temperature has been 
exceeded at any time while the carrier medium 30 was being-stored. 

Transmission of the data from the device 50 to the administrative center may p roceeds after 
the data has been encrypted using a public key. This key may be t s-provided by the administrative 
center, and thus only the administrative center may be i s-able to decrypt the data. In addition, 
transmission of the data may be i s-error-protection-coded so that any transmission errors may be 
immediately discovered and eliminated. 
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In ord e r tT o finance the production of the carrier media and, specifically, the biological 
and/or chemical substances, while at the same time providing the most inexpensive possible medical 
screening test for any person, provision may t s-made whereby the evaluation of the codes and 
determination of the associated arrangement of the carrier media may be t s-performed at no charge 
within the administrative center, and a fee maybei s-charged only in the e vent j f one of the biological 
and/or chemical substances has reacted with the analyte^ 

Although the present invention has been shown and described with respect to several 

preferred embodiments thereof, various changes, omissions and additions to the form and detail 
thereof mav be made therein, without departing fi-om the spirit and scope of the invention. 
What is claimed is: 
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